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This application is a continuation in part of 

our application Ser. No. 34,856, filed August 5, 
1935, for "Thread and/or fabric.' 
The present invention relates to a process of 

uniting rubber and regenerated cellulose. More 
Specifically, it has to do with a novel method of 
promoting adhesion between rubber and regen 
erated cellulose, such as viscose rayon, so that 
this cellulose with its more desirable properties 
may be used to replace cotton and other natural 

In this structure 

O 

fibres in the manufacture of automobile tires, 
rubber hose, rubber belts and other industrial 
rubber products wherein textile fibres and fab 
rics are used. 
Some years ago it was first suggested (vide 

British Patent #343,617 to Suter) that artificial 
silk threads be substituted for natural fibres in 
combination with rubber, but hitherto it has been 
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commercially infeasible to cause rubber and re 
generated cellulose to adhere properly so that 
ideal results could be obtained. 
We are of the opinion that, because both rub 

ber particles and regenerated cellulose possess a 
negatively charged surface, it is practically in 
possible to Secure sufficient adhesion between 
these Surfaces to enable the rubber particles 
and the filaments or threads to unite with sufi 
cient completeness to produce a commercially 
valuable product. In order to overcome this re 
pulsion which therefore naturally exists, our 
novel process concerns the treatment of the cel 
lulose Surface So that mutual attraction of two 
oppositely charged surfaces will result and a nor 
mal adhesion may be secured. Thus, our pres 
ent invention relates specifically to a process of 
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The general structural formula of these cation 
active compounds may be expressed as 

re 3. (g) Ricm) 

A(p) 
R?) 

represents the cation and B(q) represents the 
anion. A represents a polyvalent atom, or a 
radical containing such an atom, capable of being 
linked to a negative atom or radical and at the 
same time to one or more positive atoms or rad 
cals. The letter p indicates the valence of the 
atom or radical A. The invention also contems 
plates the presence of more than one atom Sym 
bolized by A in the cation. In this event one or 
more of the A atoms may be linked to surface 
active groups and to surface-inactive atoms or 
radicals as described herein. R1 designates the 
radical or radicals inducing cation-activity, 
which are linked directly to the polyvalent atom 
of A. R.1 may include one or more of the same 
or different aliphatic, carbocyclic and heterocy 
clic radicals and the letter m is a positive whole 
number indicating the total number of such radi 
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35 
imparting a positive charge to the surface of a . 
regenerated cellulose to bond negatively charged 
to the Surface of a regenerated cellulose to bond 
negatively charged rubber particles thereto. 
We have, unexpectedly, found by experimenta 

tion that the adhesion of rubber particles to re 
generated cellulose is greatly improved by treat 
ing said cellulose with a cation-active substance 
before applying said rubber particles thereto. 
Cation-active compounds are, in accordance with 
the present invention, compounds which carry 
an extended carbon chain in the cation. Thus, 
when such a compound ionizes the extended 
chain remains with that part of the molecule 
bearing the positive charge. 
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cals. The radical or radicals R1 should be such 
that when linked to A it or they will provide, in 
an ionizing solvent, a surface-active cation. R. 
may be hydrogen and one or more of the same or 
different aliphatic, carbocyclic or heterocyclic 
radical or radicals which are distinguished from 
those of R1 in that they do not induce surface 
activity in the cation. The letter n is a positive 
whole number or zero and indicates the total 
number of such radicals and/or hydrogen atoms. 
This number n also indicates the number of va 
lences of the atom of A which remain available 
to be saturated by inactive atoms or radicals 
of the cation. - 
The letter B represents an innocuous anion, 

i. e., an anion having no surface-activity or at 
least less surface activity than the cation. This 
anion is linked directly to the polyvalent atom 
of A and may be an atom or an inorganic or 
organic radical. The letter q is a whole number 
indicating the valence of the anion. The letter o 
outside of the bracket is a whole positive num 



2 
ber indicating the number of cations linked to 
the anion. In the examples given herein o equals 
q and the sum of n and m equals p-i, and it is 
to be understood that all compounds of the afore 
mentioned general structure have the character 
of bases (wherein B would be a hydroxyl group) 
or their salts, including acid salts. 

2,875,261 
the laury radical C12Has connected directly to 
the polyvalent atom (nitrogen) of A, the letter m 
being 1. The innocuous anion B is the bisulphite 
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The more important cation-active compounds. 
which may be used in accordance with the pres 
ent invention are the bases or their salts, such as 
may be derived from pentavalent nitrogen, and 
further the sulphonium, phosphonium, stiboni 
um, etc., bases and their salts. Thus, We Con 
template the use of cation-active "onium' Com 
pounds having the structure set forth above. The 
polyvalent atom of A in this structural formula 
is in these compounds nitrogen, sulphur, phos 
phorus, arsenic, antimony, etc. The quaternary 
ammonium compounds are examples of Com 
pounds containing such an atom, nitrogen being 
the polyvalent atom. Pyridinium compounds are 
examples of compounds in which the polyvalent 
atom, nitrogen, is contained in a radical, the rad 
ical being the pyridine ring (C5H5N) having a 
valence of two. Other radicals containing the 
polyvalent atom may, of course, be used in place 
of the pyridine ring. 
In the bases or their salts illustrated by the 

above formula the innocuous anion Symbolized 
by B is the hydroxide, chloride, sulphate, bro 
mide, iodide, acetate, etc. The groups inducing 
cation-activity symbolized by R1 (m) comprise 
extended chain-like structures, such as aliphatic 
hydrocarbon chains having six or more carbon 
atoms therein. Also, the extended chain-like 
structures may be composed of two or more ben 
zene nuclei or other cyclic radicals, either con 
bined directly or, for example, through a carbon 
or nitrogen or other linkages, with or without 
aliphatic chains substituted for the hydrogen in 
rings. The remainder of the molecule, Syn 
bolized by R(n) may be alkyl, aralkyl or aryl 
groups or other carbocyclic or heterocyclic groups 
and/or hydrogen atoms. 

Referring now in detail to specific examples of 
suitable compounds, bases derived from nitrogen 
and their salts, for instance, certain pyridinium 
and quaternary ammonium compounds, have 
been found to be particularly suitable. The for 
mer compound may include pyridinium bases or 
salts having linked thereto extended aliphatic 
chains, containing for example 8 or more car 
bon atoms and preferably 12 to 20 carbon atoms. 
Specifically, dodecyl, hexadecyl, octadecyl, or even 
a lower carbon chain such as octyl may be linked 
to the nitrogen atom in the bases or salts of 
pyridinium such as pyridinium hydroxide, pyri 
dinium sulphate or bisulphate and pyridinium 
bromide. Use may also be made of replacement 
or substitute compounds such as the analogous 
substitution products of pyridine known as pico 
line (C5H4N (CH3)), and quinoline (CoHin), etc. 
and also compounds such as piperidine, acridine, 
etc., and their derivatives. 
An example of such a compound is the bisul 

phate or acid sulphate of lauryl pyridinium, hav 
ing the structure: 

w N 

Cists SO 

In this compound the letter A represents the 

O 
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pyridine radical C5H5N, including the polyvalent . 
atom nitrogen and having a valence p of 2; R1 is 5 

radical (HSO4) connected directly to the poly 
valent atom of A. The valence of B is 1, and the 
letter o before the bracket is . In this com 
pound the value of n is 0; So there would be no 
atom or radical R. 

If... the other hydrogen of the bisulphate were 
replaced by a second lauryl pyridinium group the 
innocuous anion (SOA) would have a valence of 
2 and the letter o outside the bracket Would be. 
come 2, indicating two lauryl pyridinium groups 
satisfying the two valences of the anion. 
In the bases or salts of picoline and quinoline 

the (C5ENCCE3) ) and the (CHN) groups, re 
spectively, would be the radical A containing the 
polyvalent atom, nitrogen. 
In the quaternary ammonium compounds the 

same innocuous anions and surface-active groups 
may be linked to the pentavalent nitrogen atom 
as are employed with the pyridinium compounds. 
In this case A represents the atom nitrogen, hav 
ing five valences. The three valences which are 
satisfied in the pyridinium compounds by C5H3 
are now satisfied by alkyl, aralkyl or aryl radicals, 
or other carbocyclic or heterocyclic groups and/or 
hydrogen atoms. For instance three methyl 
groups may be introduced to form trimethyl 
dodecyl ammonium bromide. This compound 
has the structure: 

CH 

CH-N-Br 

1. CH: 
Bis 

In this case R would be the methyl radical, the 
numeral n being 3, and B would represent an 
atom of bromine. 

If two butyl radicals are substituted for 
two of the methyl radicals in the above Com 
pound, methyl-dibutyl-dodecyl ammonium bro 
mide would be formed. In this event R would 
represent different radicals, namely CH3 and 
C4H9, the total number of which would be 3. 
The compound might also contain more than 

one dodecyl or other radical capable of inducing 
surface-activity in the cation. For example, One 
or more of the methyl radicals in the above Con 
pound might be replaced by a dodecyl radical, in 
which event the letter m would be 2 or more, de 
pending upon how many methyl radicals were SO 
replaced, and the letter n would be correspond 
ingly decreased. If all the methyl radicals were 
replaced by radicals capable of inducing the Sur 
face-activity of the cation, the letter n would 
become Zer0. 
As previously indicated the radicals capable of 

inducing the surface-activity of the cation may 
include aromatic or other carbocyclic or hetero 
cyclic radicals. The following compounds are 
examples of compounds containing Such radicals 
including benzene nuclei in the surface-active 
groups in the cation; toluene azophenyl-trimethyl 
ammonium iodide, benzene azophenyl-trimethyi 
ammonium iodide, di-phenyl azophenyl trimethyl 
ammonium methyl sulphate, isopropyl naphthyl 
trimethyl ammonium iodide. In such compounds 
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etc. represent the radicals inducing the surface 
activity of the cation (R). These may be con 
nected to a polyvalent atom as in the ammonium 
salts referred to or to the polyvalent element of 
a radical, as in the case of the pyridinium and 
similar compounds. It is obvious that both ali 
phatic radicals, for example, such as the dodecyl 
group, and carbocyclic or heterocyclic radicals, 
for example, such as the aromatic azo compounds 
referred to above, may be present in the com 
pound as radicals inducing the surface-activity 
of the cation. 
Where the innocuous anion is divalent, as in 

the case of a sulphate in which both hydrogens 
are replaced by surface-active cations, a con 
pound of the following type may be used: 

as C1 C12H25 

HCa CH 
N-SO-N 

HC CHs 

HC Cas 

di (lauryl-triethyl ammonium) sulphate. 
By the same token that the cation-active pyr 

idium and ammonium compounds are suitable in 
connection with the present invention, Sulpho 
nium, phosphonium and arsonium bases, etc., and 
their salts may also be used, although We pre 
fer to use nitrogen compounds for reasons of 
economy. Of course, in order for this to be true, 
the sulphur, phosphorus or arsenic, etc., must 
have linked directly thereto an innocuous anion 
and at least one group inducing surface-activity 
in the cation. It is apparent that the Sulphur 
being tetravalent, is distinguished from the pen 
tavalent phosphorus, arsenic and nitrogen, etc. 
For example, a sulphonium compound such as 
diethyl dodecyl sulphonium hydroxide would cor 
respond to triethyl dodecyl phosphonium hy 
droxide, either of which might be used. As fur 
ther examples of these types of compounds, tri 
methyl dodecyl phosphonium hydroxide and di 
propyl lauryl sulphonium bromide may be en 
ployed. 

It is also within the scope of our invention to 
use compounds in which the polyvalent atom of 
A is divalent or trivalent. The prerequisites of 
such an element must be that it will combine 
with an innocuous anion and a group inducing 
surface-activity in the cation. 
The following are a number of compounds 

which may be used in accordance with the pres 
ent invention: 
Octyl pyridinium iodide, dodecyl pyridinium 

bromide, hexadecyl pyridinium iodide, Octadecyl 
pyridinium bromide, dodecyl pyridinium chlo 
ride, dodecyl-triethyl ammonium iodide, octyl 
triethyl ammonium iodide, decyl-triethyl am 
monium iodide, dodecyl-triethyl ammonium io 
dide, hexadecyl-triethyl ammonium iodide, tolu 
ene azophenyl-trimethyl ammonium iodide, tri 
methyl-azobenzene ammonium iodide, diphenyl 
aZophenyl-trimethyl ammonium methyl Sulphate, 
isopropyl-naphthyl-trimethyl ammonium iodide, 
diethyl-dodecyl sulphonium hydroxide, triethyl 

- dodecyl phosphonium iodide, trimethyl-dodecyl 
phosphonium iodide, trimethyl-dodecyl phos 
phonium bromide, dipropyl-lauryl sulphonium 
bromide, etc. Saturated as well as unsaturated 
radicals may be used as the radical inducing sur 
face-activity in the cation R1 or as the inactive 
radical R. 
The following examples will serve to illustrate 

our invention. 

Eacample I 
A thread or flament of regenerated cellulose 

(viscose or cuprannonium cellulose) of the de 
sired denier and strength is treated with a cation 
active compound of the aliphatic series. For in 
stance a so-called "Sapamine' (obtainable, for 
example, from the Gesellschaft fuer chemische 
Industrie, Basel, Switzerland) is applied to the 

l() surface of regenerated cellulose. These 'Sap 
amines' are produced by neutralizing diethyl 
amino-ethyl-olleylamid with an inorganic or or 
ganic acid. Thus, "Sapamine A' is the acetate, 
"Sapamine CH' the chlorhydrate and "Sapamine 
L' the lactate of diethyl-amino-ethyl-olleylamid. 
Instead of forming salts of diethyl-amino-ethyl 
oleylamid by chemical interaction with acids, this 
base may also be alkylated to form cation-active 
compounds having the structure: 

20 R. 
R.CONHCHCH-N-R 

/ N. 
X Rs 

in which R, represents a fatty acid radical, R1, 
25 R2 and R3 represent any hydrocarbon residue, 

and X represents an innocuous anion. (Wide 
Hartmann and Kaegi, Z. f. ang. Chemie, vol. 41, 
pp. 127 of 1928). 
The regenerated cellulose so treated will ac- . 

30 quire a positive charge and will be capable of at 
tracting (discharging) negatively charged rub 
ber particles present in natural or artificial rub 
ber lattices. In this manner a strong bond be 
tween the regenerated cellulose and the rubber 

35 particles is obtained. This rubber may be sub 
sequently vulcanized. The 'Sapamines' may be 
replaced by any one of the cation-active com 
pounds set forth above. 

Eacample II 
The regenerated cellulose is treated with an 

aqueous solution of a cation-active pyridinium 
compound, for example with lauryl pyridinium 
sulphate, having the structure: 

40 

YN 
Hsolo Year 50 . bi S V3. 2125 

To secure a better penetration of the cation 
active compound the regenerated cellulose may be 
swollen with alkalis, etc., before being treated, 
or it may be dried below its normal moisture 

55 content and then be impregnated with the cation 
active Substance or mixtures thereof. 

Eacample III 
Regenerated cellulose in loose or twisted form 

go dried at a temperature of about 100 to 110° C. 
in a dessicator. After the normal moisture con 
tent of about 10-12% has been reduced to about 
5%, the cellulose is treated with an aqueous so 

... lution (foam) of a cation-active compound hav 
is ing the structure set forth above. Since the re 

generated cellulose will attempt to regain its nor 
mal moisture content, the threads will absorb 
about 5 to 7% of their weight of the cation-active 
Substance. Simultaneously, the cellulose acquires 

70 a positive charge and thus an affinity for nega 
tively charged rubber particles. The cation-ac 
tive compound adheres firmly to the cellulose and 
forms a film thereon. The cation-active com 
pounds may be mixed with anion-active com 

7 pounds to control the degree of cation-activity. 
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It is also possible to use surface-active com 
pounds which have an extended chain both in the 
cation and the anion, for example, triethyl-cetyl 
ammonium cetyl sulphate, having the structure: 

CBs 
N 

Chi-N-O. S O3. C13 
CE 

1H33 
lauryl pyridinium laurate, having the structure: 

N 
N-Cats 

and dilauryl pyridinium sulphate, having the 
Structure: 

/ 
N-CH 

S.O.C.E (CH) iO.CF 

etc. 
This process may be used for imparting a posi 

tive charge to any type of regenerated cellulose, 
such as filaments, threads, ribbons, films, staple 
fibre, etc. and for the bonding of any negatively 
charged rubber particle thereto. 
Modifications of our invention will readily be 

recognized by those skilled in the art, and We de 
sire to include all such modifications and varia 
tions coming within the scope of the appended : 
claims. 
We claim: w 
i. The process of cementing regenerated cellu 

lose to rubber which comprises first impregnat 
ing a regenerated cellulose with a cation-active - 
compound and subsequently applying a rubber 
latex containing negatively charged rubber par 
ticles thereto. 

2. The process of cementing regenerated cel 
lulose to rubber which comprises first impreg 
nating a regenerated cellulose with a cation-ac 
tive "onium' compound and subsequently apply 
ing a rubber latex containing negatively charged 
rubber particles thereto. 

3. The process of cementing regenerated cellu 
lose to rubber which comprises first impregnat 
ing a regenerated cellulose with a cation-active 
nitrogen compound and subsequently applying 
a rubber latex containing negatively charged 
rubber particles thereto. - 

4. The process of cementing regenerated cellu 
lose to rubber which comprises first impregnat 
ing a regenerated cellulose with a cation-active 
quaternary ammonium compound and subse 
quently applying a rubber latex containing nega 
tively charged rubber particles thereto. 

5. The process of cementing regenerated cellu 
lose to rubber which comprises first impregnat 
ing a regenerated Cellulose with a cation-active 
Sulphonium compound and Subsequently apply 
ing a rubber latex containing negatively charged 
rubber particles thereto. 

6. The process of cementing regenerated cellu 
lose to rubber which comprises first impregnat 
ing a regenerated cellulose with a cation-active 

5 

0 

30 

3 5 

5 5 

pyridinium compound and subsequently applying 
a rubber latex containing negatively charged 
rubber particles thereto. 

7. The process of cementing regenerated cellu 
lose to rubber which comprises first impregnat 
ing a regenerated cellulose with a cation-active 
salt of diethyl-amino-ethyl-oleylamid and sub 
sequently applying a rubber thereto, said amid 
having the structure: 

8. The process of cementing regenerated cellu 
lose to rubber which comprises first impregnat 
ing a regenerated cellulose with a cation-active 
Salt of diethyi-amino-ethyl-oleylamid and sub 
Sequently applying a rubber latex thereto, said 
amid having the structure: 

9. The process of cementing regenerated cel 
lulose to rubber which comprises first impreg 
nating a regenerated cellulose with a cation-ac 
tive alkyl derivative of diethyl-amino-ethyl 
oleylamid and subsequently applying a rubber 
thereto, said amid having the structure: 

R.conHCHCH-N4, 
X R3 

in which R represents a fatty acid radical, R1, 
R2 and R3 represent any hydrocarbon residue 
and X represents an anion. 

10. The process of cementing regenerated cel 
lulose to rubber which comprises first impreg 
nating a regenerated cellulose with a cation 
active alkyl derivative of diethyl-amino-ethyl 
oleylamid and subsequently applying a rubber 
latex thereto, said amid having the structure: 

R 
/ 

R.C ONEICH2CH2-N-R 
/ N X R3 

in which R, represents a fatty acid radical, R1 R2 
and R3 represent any hydrocarbon residue and 
X represents an anion. 

11. The process of cementing regenerated cel 
lulose to rubber which comprises first impregnat 
ing a regenerated cellulose with a cation-active 
alkyl-amino-ethyl-olleylamid compound and sub 
Sequently applying a rubber thereto. 

12. The process as in claim 11 wherein the rub 
ber is in the form of rubber latex. 

13. The process of cementing regenerated cel 
lulose to rubber which comprises first impregnat 
ing a regenerated cellulose with a surface-active 

(6) 

70 

compound and Subsequently applying a rubber 
latex containing a rubber thereto, said compound 
being more surface-active in the cation than in 
the anion. 

14. The process of cementing regenerated cel 
lulose to rubber which comprises first impregnat 
ing a regenerated cellulose with a surface-active 
Compound and subsequently applying a rubber 
latex containing negatively charged rubber parti 
cles thereto, said compound being more surface 
active in the cation than in the anion. 

JOSEPH TAYLOR. 
KARL. T. SCHAEEER, 
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